Modulation of eucaryotic initiation factor-4E binding to 5'-capped oligoribonucleotides by modified anti-sense oligonucleotides.
The 5' cap structure of eucaryotic mRNA plays a pivotal role in mRNA metabolism. This report demonstrates that anti-sense oligonucleotides equipped with 3'-overhanging nucleotides modulate the amount of recombinant human eucaryotic initiation factor-4E that binds to a 5'-capped oligoribonucleotide. The degree of inhibition or enhancement of protein binding is dependent upon the number and sequence of overhanging nucleotides. A 45% inhibition of complexation was observed by the addition of one 3'-overhanging guanosine residue. Addition of a second residue (+2/GN) resulted in a higher degree of inhibition, 77-88%. In contrast, addition of one adenosine residue enhanced the formation of the eucaryotic initiation factor-4E-m7GpppRNA complex by 213%. Modulation of protein interactions with the 5'-cap structure is likely to effect several biological events, including pre-mRNA processing, transport of the mRNA from the nucleus to the cytoplasm and translation of the target mRNA. This targeting strategy in anti-sense chemistry may have practical applications in experimental biology and medicine.